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ond dëvice is used to provide àn0ther additional 
fuel supply after a .time delay:followLug the 
initiation of a period of acceleration. 
:A further object.of myinvention is to.provide 
a device of the type described whereLu the valve 
which-normally controis the fuel supply fo.. the 
englue .is utflized durLug periods, of acceleration 
to'supply an additional amount of fuel fo-the 
englue. . - 
'Another :object of the present invention is to 
provide an improved carburetor of the type in 
which the fuel flow controlling valve is operated 
by fuél.pressure controlled by a pilot valve, in 
which meafis rare provided .fo Lucrease the pres- 
sure- on the fuel flow controllLug valve in. re- 
sponse fo acceleration of.the englue on which the 
carburet6r is used. " . ::: 
: ïnother object of the present invention is fo 
pr0vide,, in asm-buretor o2 the type described;, a- 

.Other objecks-and advantaes Of the present l 
invention will become apparent from a con- 
sideration of :the appended specification, claims 
4G» and drawLug which illustrates, somewhat dia- 
grammatically, an aircraft carburetor emb0dy- 
ing certain prLuciples .of my invention. 
There isshown - in the drawLug a carburetor 
body portion | including an air passage generally 
45 Ludicated: af 2. Air ,enters the passage at an 
in/et 3, flows thru.a Venturi restriction 4 past 
a throttle 5 and .a discharge nozzle 6_ fo an out-" 
let 7:_. - -- 
A second, air pssage cormects the air iiët$.,  
50- and :the. throat of. venturi 4 This. second air-. 
passage may be traced from the in/et 3 thr a 
pluralïty of impact tubes$, a vent ring 9» a con- 
duit. |0, an expansible_chamber ||, a restriction 
|2,. an expansible chamber |3, a conduit |:4« a. 
55- valve.chamber |5, and a-.COndult |$ to the throàt 
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- Scott F. Hunt, lIeriden, Conn., assignor to Niles- 
Bernent-Pond Company, West Hartford, Conn., 
" . - acorporation of New Jersey 
.:- original application"June 17, 1943, Serial No. 
491,096; now Patent No. 2,442,046, dated May 
25, 1948. Divided and this application Novem- 
ber 20, 1947, Serial No. 787,101 
!8 Claires. (CI. 26134) 
This is a division of-my co-Pending applica- pressure operated device which responds fo an 
tion, Serial No. 491,096, filed iune 17 1943, en- Lucrease in thè intake manifold pressure t0 sup- 
titled Carburetors,-and maured.Luto Patent No. ply an additional amount of fuel fo the englue,. 
2,442,046, issued May 25, 1948. and which operates cumulatively in response fo 
This invention relates-, to carburetors for in-  : the increased fuel supply fo further Lucrease the 
ternal combustion ;engLues, and particularly fo supply of fuel. 
means for operatLug such carburetors so as fo A further 0bject of the invention is fo providé 
provide improved accelerati0n Characteristics of an improved pressure:controlling device which is 
theengine.  . - ..  ..  
. : balanced against thè c0ntrolled pressure so that 
If bas previously been:popose d fo provïde, in 103 upon the gpPlçat_i0n of a force fo the pressure 
a carburetor for an .infernal combustion englue, c0ntrollng .device, if opërates throughout ifs 
a device responsive fo the pressure-in he air :in-. range of movëmènt,.without being retarded 
duction system af a Point d0wnstream from the changes in the Controlled pressure. 
throtle, and effective up0n an Lucrease in such A further object of the invention is fo provide, 
pressure, such asaccompanieS á sudden 0penLug 1] in a carburetor havLug a throle controllLug the 
movement of the throtles:, t0 inject into the air fiow of air, means responsive fo the pressure 
stream an additiona! Çupply of fuelso as fo rapid- downstream from the throttle for supplying ad- 
ly ccelerate'the engine. . dïtioal fuel fo. the englue Upon acceleration 
It bas been round that with-devices of t-he type thereof, and means for balancin.g the.pressure 
descibed thë additiOiïàlsupïoly bf fuel provided. 285 responsive means aga.inst changes in atmospheric 
iS hot  a.láys suïcien rb complet the accelera- pressure.. " ...... - 
tiorï ofthe engine fo aspeed-orrespondLug te the A further 0bject of the present invention is tó 
new throttle position. Sucha dêviceprovides a provide improved means for supplying-additional 
m0fnèntary additi0nal sUpply of fuel for the en-  fuel fo an infernal.combustion engine uPon 
gLue, but if bas been round that this additional 2 celeration, comprising a valve connected in paral- 
sUpply of fuel may be CompletelY dissipated be- lel. with a fuel regu!aLug valve nd controlled 
fore the acceleration of the engine is completed, as an incident fo acceleration Of the englue. 
:It is therefore an object of the present Luven- still further object is fo proçide, in such an af- 
tion '-fo Provide improved means for .supplyLug rangement, a fuel reserv0ir havLug an ourlet 
additiohál fuelrb an internal combustion engine 3ï: controlled_ by an ac.celeration responsive valve 
during-accelergi0n of the.Cgine., and .an acceleration responsive pump for empty-.. 
A further object o,fthè invention ïs fo provide LUg the. reservoir. Astill further object is fo 
ahimpr5Ved fuel uPply system .for aninternal provide such an arrangement in which the valve  
combustion eflLuê:herein.h first :devïcé is Used is maLutaLued open for a period of rime longer 
fo .giv e an Lucreasei fuel.sppy "immeditely in- 5» than that. required for the .pump t0. empty the 
response o acëlergtioïi bf the engine, and a-sec- reservoir. 
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of venturi 4. As if enters the chamber i@ rom a balanced valve 63 attached to the center of the 
conduit [4, the air flowing çhru this second pas- diaphragm 88 controls the passage of fuel from 
sage flows past a valve t] controtled by a beltows the chamber 82 fo the conduit 34. A comptes- 
18, wh|ch is mounted in the chambeï 15. The sion spring 64 blases the valve 83 toward its 
purpose of the beilows 18 is fo compensate the 5 cIosedposition. A conduit@5 connectsthecham- 
air flow thru this second passage in accordance ber ç l to the conduit 18and thence fo the vent 
with variations in density of the flowing air, as ring @. 
described in connection with bellows t@ of my An accoterai|on control unit is generalty indi- 
cated at 88. This unit includes a casing 81 wh|ch 
aforementioned Patent No. 2,442,046. 
The chambers  1 and 13 are part oî a metering 10 is divided by a rigid partition 89 and a pair of 
unit 19, wh|ch includes a casing 28 separatedby flexible diaphragms 8[} and 18 into four expan- 
a pair of transverse d]aphragms - I and 22 into. - sible chambers 1 |, ]2, 13 and 14. The rigid par- 
expansib!e chambers II, 13 and 2. A motion . .titi0n 8 lies between and parallel fo the dia- 
transmitting member 24 is attached fo the con- phragms 8[} and 19. The diaphragms 8[} and 1{) 
ter of diaphragm  1, and acts against the Conter 15 are connected by a -rigid force transmitting room- 
of diaphragm .2. The conter 0f diaphragm 2 " ber 15, wh|ch is biased upwardly by a compres- 
is thereby moved fo close or open a valve port. sion Spring 18. /The chamber 14 is connected 
28 in the housing 5. A spr]ng  biases the thru a conduit ]1 with the conduit 2[}, so that 
member 24 toward a position wherein the valve- the chamber 1 receives fuel at the pressure 
port 2 is closed by the diaphragm 22. 0 isting downstream from the fuel regulator 2. 
The fuel--supply fo the carburetor passes from The chamber 13 is connected thru a conduit 1 
a pump or other source of fuel under pressure and conduits 85 and |@ to the vent ring 9, So 
(not Shox) thru a conduit 21, a iuel regulator that the chamber 1. is supplied with air ai ira- 
unit 28 a conduit .2[}, a mixture control unit 38, pact pressure. The chamber 1 is connected 
a jet system 31, a conduit -2, a pressure regulator  thru a conduit 1[} to a point in the air passage 
.3, and a conduit 34 to the discharge nozzte 8. downstream from the throttle B. 
- The fuel regulator unit 8 comprises a housing The chamber 11 is connected fo the conduit 42 
5 separated by a diaphragm 38 into a pair of thru a.cylindrical chamber 8@. The valve 43 is 
expansible chambers 31 and 38. The diaphragm supported by a piston 81, which may be ïormed 
38 carries at its center a balanced valve.3[}, wh|ch-i$@] integralty with valve 4-% as itlustrated, and w.hich 
controls the-flow of fuel from the conduit 21 thru moves within the cylinder 8@. A compress0n 
the chamber 8 fo the conduit 2[}. A comptes- spring 82, tocated in the cylinder 8@, blases the 
sion spring 48 blases the valve 8 for movement piston 81 fo the position shown in the drwing. 
wherein the valve 43 is sèparatedIrom its seat [}3. 
toward open position.'- 
The positionof valve 3[} is determined by the [$] The piston 81 is bored ai ifs conter to proVide 
difference between prssures in the chambers 31 a passage 94. Another passage 8§ is bored thru 
and 38 and by the force exerted by the spring the valve 4a in alignment with the passage [}4. 
4[}. -The chambers 31 and 3 are connected by " The passage 88 is of smalter diameter than pas- 
sage 84, A laterally extènding-passage 88 
. restîcti0n- 4 . - 
A pdrtîon of fuel entering the chamber 38 i}] bored thru the. side of valve member 4., and 
tersects the pasages 84 and 8. The lower nd 
flows thru the restriction 4, chamber 31, a con- 
duit 42 pas a valve , thru a conduit 4, a of cylinder 88 is closed by a flxed plug 91. The 
check valve 4, a conduit 48, expansible-chamber plug @ï is provided with a con|cal projection 
in the conter of ifs upper surface, in alignment 
23 of-thenïeering dnit i[}, and a conduit 41 fo ' with passage 84 in piston 8. A narrow passage 
an opening 8 in the wall of air passage 2,. "  9[} is bored thru the plug 81 fo the apex of the 
The check valve 4 permits a flow thru the 
conduit- just traced in a direction from the fuel conicat projection 89. A plurality of larger par- 

regulator init8 to the pressure meter - 
The mixturë control unit 35 includes a disc 
valve. 4[} flxed on a shaft 5@. The shaft 58 may 
be manually rotated, by means hot shown, so 
that- the disc 4[} controls the flow of fuel from 
the conduit 8 to apair of conduits"@ afld 
leading to the jet system 31. When the shaft 
is in a.position so that fuel can flow oni thru 
the conduit @ and hot thru conduit 51, ttie mix- 
ture control is said fo be in the "lean" position. 
When the disc valve 4[} is in a position such that 
fuel can.flow thru both conduits 1 and 5 the 
mixture .control is saîd fo be in the "rich" po- 
sit|ón, 
The conduit 82 c0nveys ïuel to a pair of 
sir|crions .- and 54 in the ét system 3L The 

allel passages 88 are bored thru the plug 81: The 
o ..:°Z.îo :ççoî-: - .-.. . 
chamber ] ! must pass thru the:-:narrow-passage 
89, On the other hand, when the piston 8[ is 
fted rom the position shown, as occis durg 
the discharge of fluid from .the chamber , -the 
 fluid being scharged canfl0w thru the praHel 
passages 8 and 8. Hence the fld in ch- 
ber [ an be discharged US than the chà- 
ber can be fllled,  . 
Operaîîon: " ' " " ::  
60 The operation of te carburetor shWn wfli 
flrst be considered under conditions of cont 
throtfle sition, so th'at the .acceteration 
unit $ is not operatg. Under these conditions, 

restriction 53 is flxed and the restriction @4 is the pressure differential established between the 
normally closed by- a valve 55 wh|ch, is biased. 65. inlet 3 and the throat of venturi 
fo cl0sed, position by a spring .5." The conduit cated to the chambers II and.. of meteringPn it 
1 conveys fuel .thru a restriction 81 in the jet 1..This pressure diffetentïal acts upwardly on, 
s:stem 3 |. AI1 fuel passing thru the restric- the member 2, and therefore tends fo move te 
tionsïï 'and 51 must pass thru another restric- diaphragm 22 in a direction fo dose the port 25. 
tion 8before emerging fro_m the let system into 70 This upward force is opposed, by the pressureof.- 
the conduit 3: -- the fuel in the chamber 23. As the membe'.i 
T.he pressure regulator Unit 33 .comprïses a moves upwardly, the port 25 becomes 
casing 59 divided by a.flexible diaphragm 85 into stricted, .and the pressure in. chamber 
a pair Of expansible Chdmbers 8 and. 8. The  5 creases.. As the movement o member 24 con- 
conduit ..is connectedt0 he chamber 8, and. - tinues, a :point is reached vheçe 
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force due to the pressure in chamber 2 balances 
that due fo the pressure differential between the 
chambers ! ! and 13, and the member 24 remains 
in that position. It may therefore be seen that 
a pressure is esta.blished in chamber 23-which is 
a measure of the mass of air flowing thru the 
passage 2. This pressure in chamber 23 is com- 
municated back thru conduit 48, check valve 48, 
conduit 44; past valve 43 and thru conduit 42 to 
chamber 31 of the fuel regulator 28. 
The pressure in chamber 31 ucts on the valve 
38 in an opening direction, being aided by the 
spring 40 andopposed by the pressure in chamber 
38. As the valve 38 is moved by a change in the 
pressure in chamber 31, the pressure in chamber 
38 is varied in a sense fo oppose the pressure 
change in chamber 31. Therefore as the more- 
ment of valve 38 continues, a position is reached 
at which the pressures in chambers 31 and 38 
balance each other and the. force of spring 40, 
and the valve 38 remains in that position. It 
may therefore be seen that the fuel flow thru 
the valve 38 is regulated in accordance with the 
pressure in chamber 31, which is in turn con- 
trolled by the mass of air flowing thru the pas- 
sage 2 
The mixture control unit 30 is provided to per- 
mit the operator of the aircraft in which the 
carburetor is installed, to-select either a rich or 
lean mixture, depending upo the conditions un- 
der which the aircraft is operated. The mixture 
control unit a.lso may be used by the operator to 
Completely cut off the supply of fuel to .the car- 
buretor when it is desired to stop the engine. 
The jet system 31 provides a flxed restriction in 
the fuel line. In accordance with well-known 
hydraulic laws, the flow thru such a flxed re- 
striction is a function of the pressure differential 
across if. The pressure regulator 33, as described 
in more detuil below, operates to maintain a sub- 
stantially constant ourlet pressure on the jet 
system 3 I. Therefore the fuel flow thru the jet 
system, and hence the flow to the carbuer is 
controlled by the fuel regulator unit 28, which 
establishes the fuel pressure on the inlet side of 
the jet system 31 .as a function of.the air flow/thru. 
the passage 2. " 
Thevalve  operates to automatically enrich 
the mixture suppHed fo the engine under condi- 
tions o.f relatively heavy load. Such heavy load 
conditions are accompanied by high rates of air 
fl0w thrù the passage 2, which in turn cause a 
high pressure differential across, the jet, system 
3. When this pressure, iifferential exceeds a 
value determined by the strength of spring 88, the 
valve 88 opens, thereby increasing the quantity 
of fuel flowing in proportion fo the quantity of 
alr. 
-In the pressure regulator unit 33, the pressure 
in chamber 82 is balanced against the pressure 
in chamber 81 an.d the force of spring 84..- The 
pressure in chamber 81 is relatively 10w compared 
fo that is chamber 82 and fo the force of spring 
M Therefore the variations of pressure in 8 
bave relatively little regulating effect on the posi-. 
tion  of Valve 83,. and the unit operates to main- 
tain a substantiklly constant pressure in-cham- 
ber .2.- Since the valve 83 is balánced::against 
the pressure at its ourlet, the varia.tions in pres: 
sure adjacent the-discharge nozzle 8 are pre-. 
vented from affecting the quàntity of fuel-sup- 
plied tothe engine. . The connection of chamber 
8 through conduit 88 to vent ring 8 is chiefly for 
the purpose of venting the chamber ! so:us to 
permit  ready movement 0fthe valve- 83..It Will 

be:a.pparent, however, that changes in. atmos- 
pheric pressure do a.ffect the operation of valve 
83 fo some extent. An increase in atmospheric 
pressure, for example, increases the pressure in 
5 chamber 81, thereby decreasingthe fuel flow 
 tlru the jet system 31. Likewise, a decrease in 
atmospheric pressure causes an increased fuel 
flow. This èffet may be taken into aecount in 
designing the. altitude compensating valve I1. 
10 Considering the opera.tion of the acceleration 
control unit-88, it may be seen that the chamber 
11 i s normally filled with fuel received thru the 
passage M: Under part throttle conditions the 
pressure in chamber 12 is considerably below 
15' atmospheric, and tends to maintain diaphragm 
88 near the bottom of chamber 12. Upon an 
opening'movement of thethrottle 8, the pressure 
in.the chamber 12 is suddenly increased, and acts 
upwardly on the diaphragm 88, thereby forcing 
20 the pitn 81 upwardly and moving valve 43 into 
eñgagement:with ifs seat 83, and discharging the 
fuel in the chamber 11 thru the passages 88, 8{} 
and 84. S0me of this fuel flows on thru passage 
88 and the remainder fiows thru passage 88 and 
25 the conduit 42 into the chamber 31 of fuel regu- 
lator Unit 28:..This increases the pressure in the 
chamber 31 and causes an 0pening movement of 
the valve 38 so as to increase the supply of fuel 
to the engine, and fo provide a balancing increase 
3o of Pressure in chamber 38. Thëincrease of pres- 
sure in- Chamber 38 is communicated thrueonduit 
1 fo chamber 14» therebY applying a cumulative 
forcë on the diaphragm 88 'acting in a direction 
to more rapidly empty the chamber 11 and to 
35 furthe increase the pressure in chamber 31. 
' As soon as valve 43 engages its seat 83; the 
meterin unit 18 no longer controls the pressure 
in chamber $, butthe latter pressure is controlled 
b:.tte accelération control unit 88 alone. This 
40 cohtrol continues until the chamber 11 is com- 
pletëly empty, whereupon the fuel in chamber 31 
srts.flowing thru the paSsages 88 and 8 to con- 
dui 44 and..metering nit 18 is again restored fo 
45 .c5ntr01. Aslofig ás the pressure in Chamber 31 
s controlled by the accelera.tion control unit 88, 
the supplY of fuel to the engine is increased be- 
yód its normal proportion, thereby causing more 
rÇpidacçeeration to the speed called for by the 
50 new =t h:r.oç.Position. Thls increased fuel sup- 
ply iS.s0metimes called a "boosting" action. 
When thethr0ttle . is m0ved toward its closed 
position, )he pressure on the downstream side of 
it decreases, :thereby causinga downward more- 
55 ment of diaphragm 88. The pressure under pis- 
ton 8 I:..is thereby reduced, and it is again moved 
to.the position shown in.the drawing.. The cham- 
ber:l I then:slowly fills with fuel thru the passages 
88 and 88 in parallel, and 84 and 88. This de- 
60 creases the pressure in chamber 31, which causes 
diaphragm 38 to operate valve 38 to decrease the 
pressure in chamber 38. The decreased pressure 
in chamber 38 is communicated thru conduit ]] 
fo chamber 14,-whereupon the diaphragm 88 is 
65. given a further downward impuise. As in the 
case of the upward movement of diaphragm 88, 
the action is cumulative until the chamber 11 is 
completelyfilled. . .. 
The decreased pressure in the chamber 38 
70 causes a decreased fuel fiow fo the engine. This 
decreased fuel flow issometimes termed a "rob- 
bing" action. If properly proportloned, the "rob- 
bing" action aids in securing rapid deceleration 
of ttie engine cor.responding to the closing more- 
7.5: ment :Of the throttle. If the "robbing" action is 
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too small or too great, the englue will net de- 
celerate rapidly enough, or will decelerate too 
much. 
During the accelerating phase of operation of 
the c0ntrol unit 6, the difference between the 5 
cross-sectional areas of the passages SG and 
determines the amount of the increased fuel sup- 
ply, since that part of the fuel discharged frein 
chamber ]| thru the passage 8 has no effect on 
the quantity of fuel supplied te the carburetor. 
Hence, .as the size of passage 85 fs increased with 
respect te that of passage 86, the amount of the 
increased fuel supply te the engine fs reduced. 
During the decelerating phase of operation of 
the contre1 unit $6, the magnitude of the decrease 15 
in the fuel supply fs determined by the sum of 
the cross-sectional areas of the passages 85 and 
8, since fuel flows thru both in parallel. Hence, 
by increasing the size of passage 85, the "robbing" 
action fs increased. Similarly, a decrease in the 2O 
size of passage 85 decreases the "robbing" action. 
The duration of the "boosting" action and the 
dttration of the "robbing" action are both affected 
simflarly by a change in the size of any of the 
passages 64, 85 and 86. The relative duration of 
the "boosting" and "robbing" actions are deter- 
mined by the relative sizes of the passages 89 
and 90. 
The check valve 45 fs provided te prevent the 
suction in chamber ] | during the filling operation 3O 
frein being communicated te the chamber 2 se 
as te turn the diaphragm 22 inside out. If the 
check valve 46 were net provided, the operation 
of diaphragm 22 in that manner might cause it 
te wear out quickly. 35 
The chambers ]| and ]4, whose infernal pres- 
stu'es act in opposite directions on the member 
]5, are respectively connected te chambers 3] and 
38 of the fuel regulator 28. Any pressure change 
in chamber 3] fs accompanied by a parallel 40 
change in chamber 38. Therefore, it may be seen 
Chat the operation of member ]5 fs net affected 
by variations in th pressure of the fuel source, 
or by any variation in pressure in chambers 
and 36. 
Also, since the chamber ]$ fs connected thru 
conduits 8 and ||} te vent ring 9, iç fs subject 
te changes in atmospheric pressure. Such 
mospheric .pressure changes are also effective te 
vaxT the pressure in chamber ]2, where they act 
in a direction opposite the. effect produced in 
chamber ]. OElaerefore the action of accelera- 
tion control unit 66 s balancedagainst the effects 
of variations in atmospheric pressure. 
While I bave shown and described the preferred 
ernbodiment of my invention, other modifica- 
tions thereoî will occur te those skflled in the art, 
and I therefore intend that my invention shall be 
limited oniy by the appended claims. 
I claire as my invention: 
1. In  carburetor for an internal combustion 
engine, in combination, a source of fuel under 
superatmostheric pressure, a condu for convey 
ing fuel te said origine, valve means actuated 
selely by variations of fuel pressure for control- 65 
ling the flow of u!: thru said conduit, throttle 
means for conrelling the flow of air thru said 
carburetor, means responsive te ;heair pressure 
at a point downstream frein said throttle means 
and hydïaulically connected.to said valve means 7O 
for varying he îuel pressure applied te said valve 
rneaz and effectlve upon an increase in said air 
i:_.ressueto wory said fuel pressure in a sense te 
increse the fiow of fuel thru =said valve means, 
and means for counterbalancing the effect of 75 

8 
variations in atmospheric pressure on said air 
pressure responsive means. 
2. In a carburetor for an infernal combustion 
engine, in combination, a source of fuel under 
superatmospheric pressure, a conduit for convey- 
ing fuel te said englue, valve means actuated 
solely by variations of fuel pressure for control- 
ling the flow of fuel thru said conduit, throttle 
means for controlling the flow of air thru said 
10 carburetor, means responsive te the air pressure 
at a toint downstream frein said throttle means 
and hydraulicat!y connected te said valve means 
for varying the fuel pressure applied te said valve 
means and effective upon an increase in said air 
pressure te vary said fuel pressure in a sense te 
increase the fiow of fuel thru said valve means, 
means for counterbalancing the effect of varia- 
tions in said fuel pressure on said valve means, 
and means for counterbalancing the effect of 
variations in atmospheric pressure on said air 
pressure responsive means. 
3. In a carburetor for an intexïal combustion 
englue, in combination, a source of fuel under 
superatmospheric pressure, a conduit for convey- 
ing fuel te said englue, valve means actuated 
solely by variations of fuel pressure for control- 
ling the flow of fuel thru said conduit, thrott]e 
means for controlling the flow of air thru said 
carburetor, means responsive te the air pressure 
at a point downstream frein said throttle means 
and hydraulically connected te said valve means 
for varying the fuel pressure applied te said valve 
means and effective upon an increase in said air 
pressure te vary said fuel pressure in a sense te 
increase the flow of fuel thru said valve means, 
and means for counterbalancing the effect of 
variations in said fuel pressure on said air pres- 
sure responsive means. 
4. A fuel supply system for an internal com- 
bustion englue, comprising in combination, a 
source of fluid fuel, a first conduit for conveying 
ïue!-from said so'urce te said englue, a metering 
restriction in said conduit, valve means actuated 
solely by variations of fuel pressure for control- 
ling the fuel fiow thru said ,conduit, PaSsage 
means for conveying air for combustion purposes 
te said englue, means responsive te the quantity 
of. air flowing thru said passage means separate 
ïrom and normalIy connected onty hydraulically 
50 te said valve means te control the operation of 
said valve mêans and thereby control said fuel 
fiow in proportion te said air flow, throttle means 
for controlling the flow of air thï'u said passage 
means, and means responsive te the air pressure 
55 in said passage means ai a point downstream 
frein said throttle means, hydraulically connected 
te said valve means and said air quantity respon- 
sire means, and effective upon an increase 
said air pressure te remove said air quantity 
60 sponsive means frein controt of said valve means 
ar:d te operate said valve means te increase the 
fuel flow therethru. 
5. Ina carburetor, in combination, throttle 
means for c0ntrolling the .flow of air thru said 
carburetor, valve means actuated solely by varia- 
tions .of fuel pressure for controlling the flow of 
fuel-thru said carburetor, means responsive te 
the'air-:pressure at.a point downstream frein said 
throtle means, hydraulically .connected te said 
valve means, and effective upon an increase in 
said air pressure .te operate said valve means te 
increase the flW Of fuel therethru, and means 
responsive o the .flow of fuel thru said valve 
means=to umutatively incease said fuel flow. 
":6. iI a carburetor for an ïnternl combustion . 
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engine, in combination, a conduit, means for sup- 
plying fuel under Pressure through said conduit 
. to said engine; valve means actuated solely by 
variations in fuel pressure for controlling said 
fuel supply to said engini, an expansible chamber 5 
having, a inovable wall, passage means connecting 
said conduit and said chamber, means for bal- 
ancing said Wall against the effect of variations 
in pressure within said chamber,, throttie means 
for controtling the flow of air thru said carbu- 10 
retor, and means operative as an incident to a 
movement of said throttle fo apply an unbalanced 
force to said wall and thereby initiate movement 

and the consequent, opening movement, of. said 
valve in responSe to operationof said pump, the 
flxed restriction in.said pump dischrge conduit 
delaying restoration of said valve to .its normal 
operating ,condition fo]lowing .an operation of 
said pump.   
9. A fuel supply system for an internal Con- 
bustion engine, comprising in combination, means 
for supplying fluid fuel under superatmospheric 
pressire, a first conduit for conveying fuel from 
said fuel supply means fo said enine, a metering 
restriction in said conduit, first valve means for 
centrol]ing the fuel fiow thrusaïd conduit, a flrst 

thereof, said balancing means having means ef- expansible .chamber having a movable.wall op- 
fective upon initiation of movement of said wall 15 eratively ,connected to said flrst valve means for 
by said force app]ying means to counterbalance positioning the same, a restricted inlet passage 
the change of pressure, in said chamber caused connecting said fuel conduit and said flrst cham- 
by the movement of said wall and thereby to ber, a restricted outiet passage for Said chamber, 
cause ontinuous movement of said wall as long second valve means in  said outiet passage, pas- 
as said force is applied untiI the wall reaches the. 20 sage means for conveying air for .combustion pur- 
l irait of its range of movement, poses fo said engine, means responsive to the 

7. In a fuel supply system for an internal com- 
bustion engine, in combination, a lïrst conduit 
for conveying air to said engine for combustion 
Purposes, a second conduit for conveying fuel to 
said engine, a source for supplying fuel to said 
second conduit under superatmospheric pressure, 
means associated with said flrst conduit for pro- 
ducing two unequa] pressures whose difference is 
a measure of the quantity of air flowing there- 30 
thru, a metering restriction in said second con- 
duit, means for controlling the pressure differen- 
tial across said restriction to control the flow of 
fuel therethru, a third conduit supplied with fuel 
from said source and including a restriction, an 35 
expansible chamber connectedto said third con- 
duit and having a movable wall operatively con- 
nected to said pressure differential controlling 
means for position]ng the same, valve means for 
controlling the flow of fluid thru said third con- 40 
duit and thereby the pressure in said chamber 
and the position of said pressure differential con- 
trolling means, means subjected to said two un- 
equal pressures for operating said valve means in 
accordance with thedifference of said pressures, 
and means responsive to an increase in air pres- 
sure in said first conduit for additionally control- 
ling the pressure in said chamber to more said 
pressure differential controlling means in a fuel 
flow increasing direction. 
8. In a fuel supply system for an internai com- 
bustion engine, a liquid fuel conduit, a metering 
restriction in said conduit, a main valve for regu- 
lating the pressure in said conduit on one side of 
said restriction, an expansible chamber having a 
movable waI1 subject on its externaI surface to 
the regulated fuel Pressure in said 'conduit on 
said one side of Said restriction, a restricted in]et 
passage connecting said chamber to said conduit, 
a restricted ourlet passage connecting said cham- 
ber to a point maintained ata lower pressure, a 
connection between said wal] and said valve for 
moving said valve in an opening direction whén 
the Pressure in said chamber increases, pi!or valve 
means for controlling one of said restricted pas- 65 
sages, means responsive to the rate of flow of 
combustion air to said engine for operating sàid 
pilot valve means, a throttie for controlling the 

quantity of air flowing thru said passage means 
to operate said second valve means andthereby 
to ,control said fuel flow in proportion to said air 
25 fiow, throttie means for contro]ling the flow of 
air thru said passage means, a second expansible 
chamber, a restricted passage connecting, said 
first and second chambers, - means 'responsive.:to 
the air pressure in said passage means at .apint 
downstream from said throttlemeans and effecr 
tire upon an increase in. said. air pressure t0. con, 
tra.ct Said second chamber and thereby supply 
additional fuel to said flrst chamber so as to op- 
erate said first valve means to increase the fuel 
flow therethru, and valve means operated as. an 
incident to the discharge of flUid from said sec- 
Ond chamber to close said restricted outiet pas- 
sage between- Said first chamber and said second 
valve means,  .- 
" 10. A fuel supply system as in claire 9 includ- 
ing flexible diaphragm means forming a part of 
said operating means for Said second valve means, 
and a check valve in said ourlet passage between 
said first.chamber and said second valve means 
45. for protecting said flexible diaphragm means by 
preventing reversal thereof due to the withdrawal 
of fuel from said ourlet passage upon expansion 
of said second chamber. 
11. A fuel supply system as in claire 9 includ- 
50 ing means for counterbalancing the effect of vari- 
ations in the fuel pressure downstream from said 
first valve means on the expansion of said second 
chamber. 
1. A fuel supply, system as in claim 9 inclRd- 
5 ing means for counterbalancing the effect of vari- 
ations in atmospheric pressùre on the expansion 
of said second chamber. 
13. A fuel supply system as in claim 9 inciud- 
ing means for counterbalancing "he effect of vari 
60 ations in the fuel pressure downstream from said 
first valve means on the expansion of Said second 
chamber, and means for counterbalancing .the 
effect of variations in atmospheric pressure on 
the expansion of said second ,chamber. .  
14. A fuel supply system for an.internal com- 
bustion engine, comprising in combination, means 
for supplying flUid fuel under superatmospheriC 
pressure, afirst conduit, for conveying fuel from. 

flow of air to said engine, a Pump operative to said fuel supply means to said. engine, a metering 
discharge fuel upon an open]ng movement of said 0 restriction in Said cOnduit, first valve means for 
throttle, an in]et conduit for supplying fuel to controlling the fuel flow thru said conduit, a first- 
said pump, a discharge .conduit for conveying fuel expansible ,chamber having a movable wall op- 
from said pump to Said chamber, and a fixed re- eratively connected to said flrs' valve means for 
striction in said pump discharge conduit for re- positioning the saine, a restricted in]et passage 
tarding the increase in pressure in said chamber  connecting said fel conduit and said flrstcham.. 
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ber, a restricted ourlet passage for said chamber, 
second valve means in said ourlet passage, pas- 
sage means for conveying air for combustion pur- 
poses fo said enge, means respove  he 
quantity of air flowg tu said psage means 5 
to operate said second valve mea and thereby 
to control said fuel flow in pportion to said air 
flow, throttle mea for controll the flow 
air thru said passae means, and an acceleration 
control ut comprisin a casino, a pair of flexi 10 
ble diaphrams extend laterally of said cin, 
a riid wa extenng laterallF of said casg 
between said apagms, said diaphra and 
said waI1 dioEn said casing to ïour expaib!e 
chambers, a rod coectin sid apams and 
xtendin thru said walI, restricted passée 
mea cmmecin one oï said ïour chambers to 
said restricd ourlet passage, check valve mea 
operative upon contraction of said one of said 
four chambers to close said restricted ourlet pas- 20 
sae between said flrst chamber and said second 
valve mea so that the pressure in said first 
chamber is then controlled by the pressure  said 
one chamber and hot bF said second valve mea, 
mea coect a second of said ïour cmbers 
to sald air passae mea ata t downstream 
from sad rottle means, mea îor venti 
third of said our chambers fo atmosphere so as to 
balance said aphras agaït vaatio in 
mospheric pressure, and mes coecting the 30 
fourth off said four chambers to said first condt 
between said first valve means and said meter 
restriction so as to balance said diaphragms 
agait variations  the fuel pressure there ex- 
istin. 
' 15. A ïuel supply system as  cla 9 clud- 
ing mea respoive to the pressure h] said 
conduit between said flrst valve meap nd said 
meterin rtriction ïor controtlin th rate of 
contraction of said second chamber culatively 4 
ith said air pressm'e respoive mea. 
16. A fuel supply system ïor n ternal com- 
bustion engine, comprising a first .conduit for 
conveying comstion air to said ee, mea 
associad with said conduit for producg two 45 
unequal air pressures whose difference is a meas- 
ure of the rate oï fiow oî air tu said conduit, 
means for supplng fuel under superatmospheric 
preure, a second conduit îor onveyin fuel 
ïrom saïd ïuel supply mea to said enine, a 50 
meter restriction in said second conduit effec- 
tive  control the flow of fuel therethru as a 
îunction of the fuel pressure differential there 
across, a main valve îor vaïiably restrictg said 
second conduit to control the pressée Ln the por 
tion of said condt between said valve and said 
restriction, an expaible chamber hang a mov- 
able wall sub]ect on its exterior surïace to the 
fuel pressure in said portion of said second con- 
dt, said wall be operatively coected 
said main valve for posiong the saine, a re 
stricd et passae .coectin the terior of 
said chber to said second conduit, a restricoed 
ouet passae com]ectg the terior of said 
chambe to a pot maintained af a continuously 
lower pressure, second valve mens ïor control- 
lg said estrictd outlet passage, mea respon  
sive to the diffeence of said air pressures for 
operatLn said second valve mens, tottle 
mea' ïor controllin the flow of air tu said 
tiret condui, and means operative as an incident 
 an openg movement oï said tottle mea 
to vary the presse  said chamber in a sense 
. cause an ope movement of said ma valve 
and thereby to increase the îuel flow OEerethu. 

17. A fuel supply system for an internal c0m- 
bustion engine, comprising a first conduit for 
conveying .combustion air fo said engine, means 
. associateoE with said conduit for producing two 
equal air pressures whose difference is a meas- 
m'e of the. rate of flow of air thru said conduit, 
mea for supplYg fuel under superatmospheric 
pressure, a seconoE conduit for conveying fuel 
from said fuel supply means to said engine, a 
metering restriction in said second condui effec- 
tive to control the flow of fuel erethru as a 
function oï he fuel pressée differential ere- 
across, a main valve for varbly restricting said 
second conduit  control the pressure in the por- 
tion of said conduit between said valve and said 
restriction, an epansible chamber hang a mov- 
able waI1 subject on ifs exterior surface to the 
fuel pressure in said portion of said second con- 
duit, said wall being operatively connected to said 
main valve for positioning the saine, a restricd 
let passage connectg the interior of said 
chamber to .said second conduit, a restricted out- 
let paage coectg the ineior of said cham- 
ber to a point matained ata continuoly lower 
pressure, second valve mea for con'o]ling said 
restricted ouçlet passage, means responsive  
the difference of said air pressures for operating 
said second vlve mçans, throtle means for con- 
trollflug the flow of air thru said first conduit, 
and mea operative as an incident to an opeg 
movement .of said throttte mea, to close said 
out!et passage and to supply additional fuel to 
said chamber so as to operate said main wlve to 
increase the fuel fiow therethru. 
18. In a carburetor for an internal combustion 
engine, in combation, a source of fuel der 
superatmospheric pressure, a conduit for convey- 
ing fuel to said engLne, valve means actuated 
solely by variatio in fuel pressée for control- 
ling the flow of fuel tough said conduit com- 
prng a valve member, an expaible chamber 
having a movable walt, a. coection between said 
wall and Said valve member, a restricted fluid 
inletpassageto said chamber, a restricted fluid 
ourlet passage from said chamber, means for 
var]g the .effective area of said ourlet passage 
 control the pressure in said chamber and thus 
e movements of said valve member, and pump 
means for supp]yg additional fluid  said 
chamber to control the pressure therein and the 
movements of said valve member independently 
of the area varng mea.  
SCOTT F. HT. 
REFERENCS CED 
The following references are 0î record Ln the 
file of ts patent: 
UNITED STATES PARTS 

Number 
2,133,207 
2,224,472 
2,232,392 
65 .2,240,515 
2,27ï,930 
2,316,300 
2,391,755 
2,406,1!4 
70. 

Number 
487,176 
542fl6 

Name Date 
iVfennesson ......... Oct. II, 1938 
chandler ....... =__ Dec. 10, 1940 
Kittler ............. Feb. 18, 19oel 
P'artington .......... IVfay 6, 19oel 
hoEock et a/ ......... i%ïar. 31, 1942 
Udale ............. Apr. 13, 1943 
Twyman ............ Dec. 25, 1945 
Sloane et al ........ Augo 20, 1946 
FOREIGN PATENTS 
Country .Date 
Great E-ritai ...... June 16, !938 
ret Britain ...... Jan. 2 !942. 



